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1
There are many ases of extremely high sensitivity to low-level fators. In some
ases the low-level fators may be benetial. For example homeopathi pills,
or manual therapy. In some ases they may be harmful, suh as tehnogeni
environmental fators. Other ases represent a very sensitive ommuniation.
For example, ommuniation by odorants between some butteries, or ases
of so alled extrasensory pereption.
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It is interesting that high sensitivity is mostly observed for the living objets.
The living objets are open systems. That means they exhange substanes
with the external world.
All living systems, even a single ell, possess a sort of free will. Speaking in
physial language, they are multistable. The multistability means that system
an have several dierent internal states, while the external onditions remain
the same. In other words, the external onditions annot determine uniquely
the internal state of a living objet. It is namely this fat that is treated as a
sort of free will.
⋆
Talk made on the "Eletromagneti Hypersensitivity, 2nd Copenhagen Confer-
ene", Copenhagen, 1995
Artile published in Physis of the Alive", 3(1), 1995, 3839
3The eet of mirowaves on living objets is studied experimentally for more
then 20 years [1,2℄. During the last 10 years mirowaves are used for healing
[3,4℄. The mirowaves traditionally belonge to physial fators and their eets
have to be redued to purely physial mehanisms. Till now suh mehanisms
has not been found. The problem is that mirowaves are applied in a very low
doses. At the level of a single organi moleule this low-intensive mirowaves
produe eet whih is well jammed by thermal osillations of the moleules.
The ommon physis usually deals with gases, or liquids, or solids, and it has
nothing to say in our situation. Our opinion is that the answer may be found
in the internal omplexity of the objet the mirowaves are ating upon.
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This paper is aimed to explain how the weak mirowave radiation may pro-
due a pronouned eet in a oherent system omprizing a large number of
moleules. The following model hemial system is onsidered.
A+ 2X ⇀↽ 3X (1)
B +X ⇀↽ C∗ (2)
C∗ ⇀↽ C ˜ (3)
Here X , A, B, C denote moleules of dierent speies. C∗and C˜denote ative
and non-ative states of the same moleule C. The A, B, and C onentrations
are maintained onstant. Conentration of X is expeted to be established
spontaneously via the hemial reations noted here.
This system is open. Indeed, as A, B, C an be produed or onsumed, the
hemials have to be removed or added to the system in order to keep onstant
onentrations.
This system is multistable. It is established mathematially that under xed
onditions two dierent onentrations of X , are possible as its stable internal
state: [X ] = x1, or [X ] = x2, x1 < x2. Both x1 and x2 are self-sustaining
due to positive and negative ooperativity presene in reation (1). Swithing
between x1 and x2 states may happen due to external inuenees, or internal
utuation proesses.
2
5If the reator has a big volume, two stable onentrations may oexist in suh a
reator, oupaing dierent parts of the volume. We onsider the small enough
reator in wih only single stable onentration is possible. This is a oherent
reator. The oherent reator responses to external inuenes as a single unit,
namely, it swithes from one stable state to another one in the whole volume at
onse. The number of C-type moleules in the oherent volume is essential for
sensitivity: the more moleules, the more sensitive the system is. This number
is estimated for biologially realisti parameters as N ∼ 109 ÷ 1012.
6
It is known that mirowaves are able to shift equilibrium in some hemial
reations, but the shift may be very small. This is beause moleular vibrations
in this frequeny band is damped by visous frition. If the mw radiation power
surfase density is I = 1 mW/m2 one may expet the onentration inrement
∆[C∗]
[C∗]
∼ 10−7. (4)
As we know, the system (1)(3) is able to swith from its stable state to an-
other one due to utuations. This proess is haraterized by a mean waiting
time for rst swithing, T
x1→x2
. If an external inuene is added, the mean
waiting time will hange. How muh it hanges depends on system sensitivity.
Mathematial treatment under some simplifying assumptions (for detailes see
[5,6℄) gives the gure:
T (without field)
T (with 1 mW/cm2 field)
∼ exp(104) (5)
Comparing (4) and (5), one may onlude that single reeptor moleules are
very little inuened by mirowaves. But if a large number of suh reeptors
are inorporated within a living-like multistable oherent system, the whole
system may reat very sharply.
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In onnetion with this onlusion there are two interesting observations:
3
The rst one is the redutionism problem [7℄. If we have here suh a sensitive
system, is it possible to redue its properties to the properties of its parts.
Theoretial basis for suh redution has been oered in this paper. But what
may be seen in experiments? The C-type moleules realizing primary reeption
of mirowaves show extremely small eet, whereas whole system manifests a
very high eet. It seems inredible that the eets are in ausal relation.
The seond observation is that the model system that we have onsidered, has
at least two ommon features with usual sensory systems, suh as olfation,
taste and others [8℄. Namely, in analogy with sensory systems this system is
hierarhial. The rst hierarhial level here is the C-type moleules, and the
seond one is the level of the whole system, inluding the ooperatively oupled
X-moleules. Also, in analogy with known sensory systems, we have here a
threshold-type behavior: a denite threshold must be overome for swithing.
Ëiòåðàòóðà
[1℄ Webb S.J., Dodds D.D. Inhibition of baterial ell growth by mirowaves. Nature
1968, v.218, p.373.
[2℄ Äåâÿòêîâ Í.Ä. è äð. Âëèÿíèå ýëåêòîðìàãíèòíîãî èçëó÷åíèÿ
ìèëëèìåòðîâîãî äèàïàçîíà äëèí âîëí íà áèîëîãè÷åñêèå îáúåêòû. Óñïåõè
èç. íàóê 1973, ò.110, ñ.452.
[3℄ Sit'ko S.P. et al. Method of mirowave resonane therapy and devie therefore.
US Patent 5152286, Ot. 6 1992.
[4℄ Ñèòüêî Ñ.Ï., Ìêðò÷àí Ä.Í. Ââåäåíèå â êâàíòîâóþ ìåäè÷èíó. Êèåâ:
Ïàòòåðí, 1994, 145 ñ.
[5℄ Vidybida A.K. Seletivity and sensitivity improvement in ooperative system
with a threshold in the presene of thermal noise. J. theor. Biol. 1991, v.152,
p.159.
[6℄ Âiäèáiäà Î.Ê. Ñåëåêòèâíiñòü òà ÷óòëèâiñòü êîîïåðàòèâíî¨ ñèñòåìè çà
íàÿâíîñòi òåïëîâîãî øóìó. Óêð. içè÷íèé æóðí. 1993, ò.38, ñ.470.
[7℄ Bunge M. Phylosophy of physis. Dordreht: D.Reidel, 1973, 240 p.
[8℄ Tamar H. Priniples of senory physiology. Springel: Chartes and Thomas,
1972, 270 p.
4
